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AB A process for preparing a catalyst, comprising sequentially: (a) 



Ti02 



Ti02 



support with aqueous ruthenium solution; 



saturating a 
(b) treating the ruthenium saturated 
(c) curing the ruthenium saturated 



support with an aqueous base solution; and 
Ti02 to 

impregnate the Ti02 with ruthenium. Preferably, subsequent to step (c) 
the process comprises sequentially (d) washing the ruthenium impregnated 
Ti02 with water, (e) drying the washed ruthenium impregnated Ti02 , and (f) 
heat treating the ruthenium impregnated Ti02 under reducing conditions at 
temps, of 150-800° C. A catalyst prepared by the process. A process 
for the production of 1 , 3 -propanediol , comprising: (a) providing 
3 -hydroxypropanal and the catalyst, and (b) hydrogenating the 
3-hydroxypropanal in the presence of the catalyst. 
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Reduction of the viscosity of reactive heavy byproducts during the 
production of 1 , 3 -propanediol using other than sodium hydroxide 
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AB An improvement upon the process for the production of 1 , 3 -propanediol is 
presented where an aqueous solution of 3 -hydroxypropanal is formed, the 

catalyst, 

if any, used in the formation is removed from the solution, sodium hydroxide 
is added to the solution to neutralize any acid therein such that the pH is 
>5, the neutralized aqueous solution is subjected to hydrogenation to 
produce a crude 1 , 3 -propanediol mixture which is distilled to produce 
1, 3 -propanediol, water, and reactive heavy components. The improvement 
comprises replacing the sodium hydroxide with a hydroxide selected from 
the group consisting of ammonium hydroxide, alkali metal hydroxides other 
than sodium hydroxide, and alkaline earth metal hydroxides to reduce the 
viscosity of the reactive heavy components. 
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AB The electrooxidn. of 1 , 3-propanediol was studied in acid and alkaline media on 
platinum and gold electrodes. It is shown by voltammetric techniques that 
the oxidation of 1, 3 -propanediol is partially a diffusion controlled. 
Electrolysis results and in situ FTIR reflectance spectroscopy allowed the 
authors to identify the adsorbed species and the reaction products. A 
possible reaction mechanism is discussed. 

RE.CNT 25 THERE ARE 25 CITED REFERENCES AVAILABLE FOR THIS RECORD 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L5 ANSWER 4 OF 4 CAPLUS COPYRIGHT 2 007 ACS on STN 
AN 1998:459783 CAPLUS 
DN 129:122962 

TI Cobalt-catalyzed process for preparing 1, 3 -propanediol 

IN Powell, Joseph Broun; Slaugh, Lynn Henry; Forschner, Thomas Clayton; Lin, 
Jiang -j en; Thomason, Terry Blane; Weider, Paul Richard; Semple, Thomas 
Carl; Arhancet, Juan Pedro; Fong, Howard Lam-ho; Mullin, Stephen Blake; 
Allen, Kevin Dale; Eubanks, David Cleve; Johnson, David William 

PA Shell Oil Co. , USA 

SO U.S., 8 pp., Cont . -in-part of U. S. Ser. No. 316,676. 

CODEN: USXXAM 
DT Patent 
LA English 
FAN.CNT 9 



PATENT NO. 


KIND 


DATE 


APPLICATION NO. 


DATE 


US 5777182 


A 


19980707 


US 


1996-703295 


19960826 


US 5563302 


A 


19961008 


US 


1994-316680 


19940930 


US 5576471 


A 


19961119 


US 


1994-316669 


19940930 


US 5585528 


A 


19961217 


US 


1994-316660 


19940930 


IN 191806 


Al 


20040103 


IN 


1995-DE1731 


19950920 


ZA 9508161 


A 


19960620 


ZA 


1995-8161 


19950928 



US 5981808 A 19991109 US 1997-892831 19970715 

PRAI US 1994-316660 A2 19940930 

US 1994-316669 A2 19940930 

US 1994-316676 A2 19940930 

US 1994-316680 A2 19940930 

US 1996-720270 Bl 19960926 

AB 1, 3 -Propanediol is prepared in a process which involves hydrof ormylating 
ethylene oxide: (a) in an essentially non-water-miscible solvent in the 
presence of a non-ligated cobalt catalyst and a catalyst promoter at a 
temperature within the range of about 50° to about 100° C and a 
pressure within the range of about 500 to about 5000 psig, to produce an 
intermediate product mixture comprising less than about 15 wt % 
3-hydroxypropanal; (b) adding an aqueous liquid and extracting at a 

temperature less than 

about 10 0° C the 3-hydroxypropanal to provide an aqueous phase 

comprising 3-hydroxypropanal in greater concentration than the concentration of 
3-hydroxypropanal in said intermediate product mixture, and an organic phase 
comprising the cobalt catalyst; (c) separating the aqueous phase from the 
organic 

phase; (d) hydrogenating the 3-hydroxypropanal to provide a hydrogenation 
product mixture comprising 1 , 3 -propanediol ; and (e) recovering 
1, 3 -propanediol from said hydrogenation product mixture The process enables 
the production of 1 , 3 -propanediol in high yields and selectivity without the 
use of a phosphine ligand-modif ied cobalt catalyst. Thus, the 
hydrof ormylation of ethylene oxide in the presence of dicobaltoctacarbonyl 
catalyst and NaOAc promoter proceeded at a rate 3 -times higher than 
hydrof ormylation in the absence of NaOAc . 
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AB This invention provides a process for preparing 3 -hydroxypropanal and 
1, 3 -propanediol comprising reacting epoxyethane with synthetic gas 
followed by hydrogenation . For example, epoxyethane was reacted 
with synthetic gas in the presence of Co2 (CO) 8 to give 3 -hydroxypropanal . 
The 3 -hydroxypropanal was hydrogenated in water in the presence 
of Raney Ni to give 1, 3 -propanediol in high yield. 
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AB The process comprises hydrating acrolein in a liquid phase in the presence 
of a hydration catalyst to form 3 -hydroxypropanal , subsequently removing 
the acrolein when it remains unreacted, and then catalytically 
hydrogenating the 3 -hydroxypropanal in a liquid or vapor phase using 
a hydrogenation catalyst, where the hydration catalyst is a 
catalyst which comprises (a) metalloaluminophosphate type mol . sieves, (b) 
FER zeolites or/and (c) oxides or composite oxides of Groups 4, 13 or/and 



14 elements (provided that crystalline aluminosilicate zeolite is excluded) and 

which, when dispersed into a 5 -fold amount by weight of water, gives a slurry 

having a pH at 20° of 6 or lower. Thus, mixing water 14 6.7 with a 

85% H3P04 aqueous solution 95.9, Al(0Pr-i)3 169.6, silica powder 2.6 and 20% 

tetraethylammonium hydroxide aqueous solution 305.2 g at 150° 

for 133 h, filtering, washing, drying and baking at 500° for 2 h 

gave a powder having (P205 + A1203)/Si02 molar ratio 10:1. Mixing the 

crystalline powder with IN NH4N03 aqueous solution (10% slurry) at room 

temperature for 3 h, 

filtering, washing, drying and baking at 53 0° for 3 h gave a H-type 
SAPO-34 catalyst having solution pH (10 g in 50 g water) at 20° of 
4.3. Hydration of acrolein using the catalyst had good conversion (49%) 
and selectivity (96 mol%) . 
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DT Report 
LA German 

AB The intention of this thesis was to develop a reaction model to describe 
the reaction dynamics of glycerol in sub- and supercrit. water (T > 
374°, p > 221 bar) . The model aimed at improving the understanding 
of the competition of ionic and radical reactions in this solvent. The 
model is based on the results of 66 expts. performed in a tube reactor. 
The reactions were carried out at variable temperature (622-748 K) , pressure 
(250, 350 and 450 bar), reaction time u(32-60 s.), and initial glycerol 
concentration (1-3 volume%) . The product samples consisted of a liquid and a 

gaseous 

phase. A special methodol . for the anal, of each phase had to be worked 
out. The liquid products were analyzed by headspace-GC-FID and UV-VIS 
spectroscopy, the gaseous products by GC-WLD-FID. In subcrit. water 
(622.4 K, 450 bar), mainly the formation of acetaldehyde, acrolein, and 
formaldehyde could be observed, whereas the formation of gaseous products was 
negligible. Due to the occurrence of a small number of products only, a high 
dielec. constant (e = 17) as well as the high values for the ionic 
product of water (Kw = 10-11.2 mol2/I2) , it was strongly justified to 
assume a certain ionic reaction mechanism. In supercrit. water, on the 
other hand, the formation of oxidation and reduction products as a result of 
reactions with OH and H radicals was observed The following main products 
were detected as part of the liquid phase: acetaldehyde, acrolein, H2CO, 
MeOH, allyl ale, propionaldehyde , EtOH, and finally Me2CO. Within the 
gaseous phase large amts. of CO, C02 , and H2 could be measured. The model 
calcns. of the reactant and product dynamics were executed by the Chemkin 
II code on the basis of defined ionic and radical reaction steps. A plug 
flow behavior under isothermal and isobaric conditions was assumed for the 
calcns. Due to the lack of well-known reactions in high-temperature water, 

both 

the chemical and the kinetic parameters, especially for the ionic reactions, 

were 

often highly speculative. Radical reaction steps were based on the 
classical steps of pyrolysis, whereas the ionic reactions mainly 
considered bimol . and monomol . elimination as well as aldol condensation 
and acetalization. The concentration of H+ and OH- was controlled by the 
self -dissociation of water. The dynamics of reactions and products was 
optimized stepwise for a pressure of 450 bar. By the results of flow and 



sensitivity calcns., a specific variation of the approximated kinetic 
parameters became possible. These calcns. gave an addnl . hint as to the 
missing key reactions. In consideration of concerted reaction steps the 
number of key reactions was substantially reduced and the optimization 
process simplified. O-containing substances were stabilized by a H-bonding 
correction. At the end of the optimization process the reaction model 
consisted of 95 substances, 340 radical and 43 ionic reactions. But only 
36 radical and 12 ionic reactions were detected as sensitive key 
reactions. Exptl. and calculated data differed at lower pressures (250 and 
350 bar) as a result of the cage effect. Accordingly, reactions were 
accelerated with decreasing pressure and a transition from the diffusion 
controlled reaction to the kinetically controlled reaction was possible. 
The order n of the global reaction velocity was determined by n = 0.95-1.25. A 
definite dependence neither on pressure nor on temperature was found. The 
diagram of Arrhenius showed an overlay of the 2 mechanisms. Whereas the 
free radical mechanism depended mainly on the temperature, the ionic mechanism 
was determined by the ionic product of water. An activation energy of 150.3 
kJ/mol and a pre-exponential factor of 1018 s-1 could be evaluated. 
Furthermore, a decline in temperature from 664 K (450 bar) to 622 K (450 bar) 
was followed by an obvious increase of the global reaction velocity. The 
pressure rise accelerated the reaction velocity at a temperature of 665-668 K. 
Between 250-350 bar an activation volume of -167 cm3/mol was estimated Due to 
the mechanism overlay, the diagram of Kirkwood (e = 2.7-12.3) also 
did not show any linear dependency. The global reaction velocity 
increased with the dielec. constant of the solvent because the transition 
states had a higher polarity than the reactants. The strongest increase 
could be observed in the area of the ionic mechanism. Although the model 
calcns. were conducted on the basis of many assumptions, the results led 
to a good description of the chemical expts. and, therefore, contributed 
essentially to the understanding of such a complex reaction system in 
high-pressure water. 
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AB 1, 3-Propanediol is prepared by: (a) reacting a cobalt salt selected from at 
least one of cobalt hydroxide, cobalt (II, III) oxide and cobalt 
carbonate with synthesis gas in a nonwater-miscible liquid to produce a 
cobalt carbonyl hydrof ormylation catalyst; (b) hydrof ormylating ethylene 
oxide with synthesis gas in a nonwater-miscible liquid medium in the 
presence of a catalytic amount of the cobalt carbonyl catalyst mixture and a 
catalyst promoter to produce a product mixture comprising <15% 
3-hydroxypropanal; (c) adding an aqueous liquid to the intermediate product 
mixture and extracting into the aqueous liquid a major portion of the 

3 -hydroxypropanal 

so as to provide an aqueous phase comprising 3-hydroxypropanal in greater 
concentration than the concentration of 3-hydroxypropanal in the intermediate 
product 

mixture, and an organic phase comprising a major portion of the cobalt 
carbonyl; (d) separating the aqueous phase from the organic phase; (e) 
returning a 

major portion of the organic phase to step (b) ; (f ) hydrogenating 
the aqueous phase comprising 3-hydroxypropanal in the presence of a 
hydrogenation catalyst; and (g) recovering the 1 , 3 -propanediol . A 
process flow diagram is presented. 
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AB 1, 3 -Propanediol is manufactured by (a) reacting >1 Co hydroxide 
, Co (II, III) oxide, and Co carbonate with synthesis gas in an 
essentially non-water-miscible liquid medium under conditions effective to 
produce a cobalt carbonyl reaction product comprising at least one active 
cobalt carbonyl hydrof ormylation catalyst species; (b) contacting ethylene 
oxide with synthesis gas in an essentially non-water-miscible liquid medium 
in the presence of catalytic amount of the cobalt carbonyl reaction product 
mixture and an effective amount of a catalyst promoter under reaction 
conditions effective to produce an intermediate product mixture comprising 
<15% 3-hydroxypropanal (I) ; (c) adding an aqueous liquid to said intermediate 
product mixture and extracting into said aqueous liquid a major portion of the 

I so as 

to provide an aqueous phase containing I in greater concentration than the 
concentration of I in 

the intermediate product mixture and an organic phase containing a major 
portion of 

the cobalt carbonyl; (d) separating the aqueous phase from the organic phase; 

(e) 

returning at least a major portion of the organic phase to the process of 
step (b) ; and (f ) contacting the aqueous phase containing I with H in the 
presence 

of a hydrogenation catalyst. 
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OS MAR PAT 125:114171 

AB The title process comprises hydrof ormylating an oxirane (e.g., ethylene 

oxide) with CO and H2 in the presence of Co-based catalyst and a promoter 

that is a lipophilic quaternary salt of a G roup V eleme nt [e.g., 

Bu3 (PhCH2)N0Ac] to produce 1 , 3 -alkanediols (e.g., 1 , 3 -propanediol) and 

3 -hydroxy aldehydes (e.g., 3 -hydroxypropanal) . A process flow diagram is 

presented. 
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AB 1, 3 -Propanediol is prepared in a process comprising the steps (a) 

contacting, in an essentially non-water-miscible organic solvent, ethylene 
oxide with CO and H in the presence of non-phosphine -ligated coba lt compound 
and an effective amount of a lipophilic cxnatP y ' Tiay 'y^^" rnori i n m sa lt 'promoter at 
50-100° and 500-5000 psig, (b) adding aqueous liquief^fc o int ermediate 
product mixture of (a) comprising <15% 3 -hydroxypropanal (I) and extracting 

into 

said aqueous liquid a major portion of the I at <100°, (c) separating the 
aqueous 

phase containing high concentration of I from the organic phase containing 
catalyst, (d) 

contacting the aqueous phase with H in the presence of a hydrogenation 
catalyst at >100 psig and >40° to provide a 

hydrogenation product mixture comprising 1 , 3 -propanediol , (e) 
recovering 1 , 3 -propanediol from the hydrogenation product mixture; 
and (f) returning at least a portion of the organic phase comprising cobalt 
compound and lipophilic quaternary ammonium salt to the process of step (a) . 
Thus, 0.46 g of 40% benzyltrimethylammonium methoxide promoter in MeOH, 
was added in the hydrof ormylat ion reaction and 4.73% I was formed at a 
rate of 11.8 h-1, or a 2.6-fold rate increase over that observed in the 
absence of promoter. 



